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#£3 EEASHOERERILAYEE
(ppb)
s VA=R=E P P bR LLI-bY7umzdy F)runxFLy FRS/unIFLv
A E <0, 02 0. 007~0, 012 0,37~38.2 <0, 05~0, 06 0, 05~0.08
(0. 010) (1.8 (0. 05) (0,07)
23 <0.02 <0. 005 0.43~0. 77 <0.05~0, 08 0, 02~0. 04
(0, 60) (0. 06) (0.03)
B " <0, 02 0. 007~0, 023 0,37~1.8 <0, 05~0.07 0, 02~0. 10
(0,015) (1.0 (0, 06) (0. 06)
& <0, 02~0. 31 0. 006~0, 048 0.10~0. 31 <0, 05~0, 12 <0.01~0, 15
0.12) (0. 020) (0,22) (0,07 (0,09)
C -} <0.02 0, 007~0, 025 0. 23~0. 75 <0, 05~0, 07 0, 03~0. 06
(0.015) 0.57) (0.08) (0.05)
% <0, 02 0, 006~0. 009 0, 09~0. 18 <0,05 0,01~0. 05
(0.008) (0.14) (0.03)
D E <0.02 0, 008~0. 017 0,24~17.3 <0, 05~0, 07 0. 06~14
(0. 011) 2.8) (0.08) @n
£ <0, 02~0, 22 <0.005~0. 028 0,21~19 <0, 05~0, 69 5, b~66
0,09 (0.014) 9.6) 0. 29) (28
E B <0.02 0. 007~0, 013 1.6~2.6 <0, 05~0. 13 0, 03~0. 78
0,011) 2.2) (0.09) (0.36)
&  <0.02~0.33 0. 007~0, 033 6.6~110 <0,05 <0, 01~0, 03
(0,12) {0.019) (50) (0,02)
F B <0,02 0. 008~0, 013 0,17~2.9 <0, 05~0.12 0, 03~0. 48
(0.010) )] (0, 08) (0,28)
£ <0.02~0, 11 <0.005~9, 013 0. 09~0, 14 <0.05 <0, 01~0, 07
(0.05) (0. 008) 0,12) (0.04)
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7o, PH{LRERU MY ooz F L it o0 TiREH
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275 v FREVAN GEELTOBRBBE 0. 02~
0.1ppb BBED), PV 2uuwzF L vy 3EHAK LAV
(0,1~ 3 ppb BBE) LIFTH o 1.
LLl-bYyZuoozd vicowTit D, E st
B DEL, B 3 HE SRR RREIC L -
fo. o, FRIrumuozFLYIROVTH DHIEN
iR L L, BFreKcEE b/ L. Th
1%, D iSO 3RS TERH D, i
E MR oS GHBIHRIEORE WS/ 2 ) —=V
SHEEBHELI LMD, ThoDOTHE « EEEH OB
HXn2R5RSOBELEEL O, Ic&BiciE,
— B FEOBHA AR BHE &, D, E OFBUE
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() NiETEgE

BB -12b0LEZLON3, BB, ,L,1-+) o8
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(0.3~5pphBE), 75wz F L ry® A,B,C,
E, FHSic>OTIENy 275 v FR&K LV~ (0,01
~0, 06ppb F2E) &, TN DB TFHEH VL IVTH -1,
¥/, CHUSR CAHBHIBEIOMSTH B, 59
B &b ER < (ZEHR (A, B, FHLS) LEEFL L
ThHD, BE» o ORBIIFICED SNETH - 1o,

3.2 BIEREORESEL

NS SWED S b, HBIGBE L < VHE» - 1
,L,1-rY2uuzdvEFrbsramrF Lyt
VT, A (B CTREREOERE(LEF I,
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FrSrooxF i CERICHBRA X BED
AERTEMED LN, ARSRZICBRINSOYE
EEATIHEFTRRS 5T, TORREHASATE
UV, B S OERNEEREIEb TV 3
AkE & 5 5.
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9R11E k¥ 282 63 SW 2 <0.02 0.007~0.015 0, 70~2. 5 <0.05 0.03~0. 11
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Study on Behavior of the Organic Chlorinated Compound (IV)
Investigation on Organic Chlorinated Compounds in
the Atomosphere of Gifu and Ogaki Area

Harumitsu Nishikawa, Yasumitsu Takahara, Takeo Katami,
- Hiroshi Sumida, Fumio Okuhira, Kunio Kato

The organic chlorinated compounds in the atomosphere of Gifu and Ogaki area were investigated.

The concentrations of five compounds that were chloroform, carbon tetrachloride,l, 1, 1-trichloroethane,

trichloroethylene and tetrachloroethylene, in the almost points were below level than domestic urban

air level.
few point of manufacturing area.
ning works,
days.

But, the concentrations of 1, 1, 1-trichloroethane and tetrachloroethylene were high level in a
It was assumed that was influenced from the machine plant or clea
1,1, 1-Trichloroethane in the residential area showed relative high concentration on calm
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Bt ETF - DO THET 3.

2 B E K &

2.1 HHEROMSRULE
HeloFau, YFroBE L (fE19m) T, ERTE
TH, 10H, 2HRUER2EIBOELBEEMKL 7.
SEERECE S, Ty yF—kvu—KY)vax T -
v735— (KANOMAX 3351%) BT, SPM %
SEREDOMBRF— P ENy I Ty T 7405 —THE
BN AHRAREL L, #9014 B BERIRE | LU,

221 SPM

B R F— JEOREARKZHNEE0%, 20°CoER
ECEEE L, BRI hEhoERENEL, £
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222 HBIEAF VRS
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£, NHARBA Y F72 =/ -tk b, Nat,
Cat* iz o WTRIRFISEEIC K b3 L iz,

223 TOC
FEHEE L e BEAEE 1 /1611 v Ry, BEHS FH
BT R 7y F VR DAL,

3 HEBERU £ E

3.1 SPM OB ERSRE

SPMH®OT =4, #F 4+ vRU TOC OSRERS
BEC B 3B EEET 500, £4EFEELL
WHEAEE1IGRLE,

SPM BB 1339, 1~72, Tug/m TH Y, #MIZDI12AI
BB 3ERERLE, &7, 2. 1um BLEOHKKF
&2, 1 pm P ORUMLIFRNE, ZhEhiie0%Tdh -
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#1 R TRYESOESHSBE
(pg/at)
#AEE | R & SPM S0.%- NO,~ Cl- NH.* Na* Ca®* TOC
AR | 20.4 (52) 1.5(28) | 1.1(79) | 0.76(89)| <0.1 0.64 (75) | 0.31(76) | 2.0(28)
TH | BuMaF | 18.7(48) 1 8.8(72) | 0.3(21) | 0.09(11)| 1.5(100) | 0.21(25) | 0,10 (24) | 5.1 (72)
& k391 5,3(14) | 1,4(3.6)] 0.85(2.2) 1.5(3.8) | 0.85(2.2) 0.41(1.0) 7.1 (18)
KT | 28.3(48) | 1.1(22) | 1.4(32) {0.82(49) | <0.1 0.37(71) | 0.51(81) | 2.5(27)
108 | By | 30,6(52) | 3.8(78) | 3.0(68) | 0.84(51) | 2.4(100)] 0.15(29) | 0.12(29) | 6,6 (73)
£ k| 589 4,9(8.3) | 4.4(7.5)| 1.66(2.8) 2.4(4.1)] 0.52(0.9) 0.63(1.1) 9.1(15)
AR | 33.4(46) | 1,9(31) | 1.4(33) | 1.24(38)| <0.1 0.55(66) | 0.82(79) | 2.7(25)
128 | UM | 39.3(54) | 4.2(69) | 2.9(6T) | 2.02(62) | 3.4(100) | 0.28(34) | 0.22(21)| 8.3 (75)
£ k| 727 6.1(8.4)] 4.3(5.9)| 8.26(4.5) 3.4(4.7)| 0.83(1.2) 1.04(1.4) 11(15)
FHARIF | 30.6(54) 1 2.5(39) | 1.3(39) | 1,25(60) | <0.1 0.92(67) | 0.79(80) | 1.6(29)
3R |MuMIT | 25.6(46) | 8.9(61) | 2.0(61) | 0.84(40) 1 2.1(100) | 0.45(33) | 0.20(20) | 4.0 (71)
4 k| 56.2 6.4(11) | 3.83(5.8)1209¢3.7) 2.1(8. 7| 1.37(2.4) 0.99(1.8) 5.6 (10)
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) RiEeEicH T 3HE (%) TH 3,

2o (

REHE(LEED SNT, £ OH 6 ~ 8 BNl
WHELT W, &7, SPM i 5 5E1458 3~14%
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BN ETES 3 S0, 2713, — R bR
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EMS, SO REFIC ZIRERSH RO EEE NS b
D LI NI,

NO: & Clro#EEREhENl 4~4 dug/nf, 0.85
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KEOHEBEZRLE. £, IhoohBESMmboh3
&, Wi & AR TFRlOFEER R B - - FTHIZE
(B Vas, BUMNITFRITRESH OKE, £Fchi
TIHERENE L BAEMCH > 1. Lih->T, BFH
KB BEERGIESIEINTFHITEL, £FiLH
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% 40
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=

5 2r

O R R I SV VRN R A
" E R
H1 IREERERC ST 5 SPM O AZ(L
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INETFRITREL 73 - 7.

D&, ABOBET KA BRI N0
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B EEEREENE L, [BOEVERCEN RIRE
LTHEET BHEWELREEVI T L E—HT 3,

NH. " OWBERL 5~3. 4 ug/mTH » fo s, $TH
BN EELTWA Z & S, 80:%7, NOsT,
ClIm &S LT, (NH: ). 8048 % i3 NH. HSOq,
NH.NO;, NH,Cl &0 R FoHEmicE< B5 L
TW3HDEEZ LN,

Na‘*BRU Ca* DIEE R FhZh0. 52~1, 37T u g/ of,
0.41~1, 04 p g/, Nati3&E (3 H) i, Ca’ id&
Z (12H) CBWERSED ORI, $/, HEE 8
KEFANC 7T~ 8 FEBOEESIEERL -

i, Na" @R T o, 7 Ca** 3 ERiFo
FERSTHY, HAKTFAEZEELLSODED
TEMTEB, :

TOC OBEEIZH> VTS, 6~11ug/nd T, £F (12H
EL, BF Q) tEvERsRHoh, €07
MU AN EE Le, £7, SPM it 5 284
H10~18% LFHE L B OHF TR OB - 1e.

BN TFRNCERET 5 TOC I3, MR cAE Uic—
AT ENALFERIGIC & » THER S 5 ZUBITFE DT -
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3.2 SPM &&BEHSORESH

SPM & SRR B T BRIRAHOFHZ L& R
TB4H, TrvF—kva—RB)YLLT—H T T—
ZRVTHRELERER 2 1R

SPM i&, BFHiE $0.5um &5 pmicE¥—27%%
SRR WEI OB RS ERL .

S0.%7, NH.*, TOC &, BFHi& bHUMIFRHD0.5
UmIEKERBE—-7 2658 ERL, I NH K
SWTIR, TRTHBUMIFRl S L.

Wi, Natde CaltliconTid, SFHiE I ART
fillck&xB Y ~2 2 bo0MEmR L1z,

Z, NOs™& ClrizowTid, EFcHAR T,
ARBIPMIFHTE -7 25 20HTH - 12,

IO LSy —vid, 3.1 THEE LA LD,
SO.%, NH,*, TOC B L3 kEBELBELTY
B3I L%E, Natd Ca’ lcoWwWTidiEs 5 Wik LR
COEBIt L BT EERL, HERETOEL OWED &
—H L1 $ERTH - k.

3.3 BERERNFRUSKERKTORSR

SPM D FEEAWHEET 5 2 & 13, SPM BT K
rE»TETH Y, RERRSOHE I L OFk
BHWORTWVWSE ™Y, I T SPM HOERERNS B
EEFRALT, BARERBROKTH 2 W Id TIRER
Ik BRTOREREBRET L.

BARRER DS bHHERROHEIC 3, Al BERE
LTLa &S5 ICHARTUO Na 25RO, ¢
hbiEEhoF MY v LDERBYIINL%TH D,
ARFRIO Nat @I L EMTFicHRkLTVWE &L
THEEZES, TOHBER2IRLE,

SPM ok FoRER I, 2.0~5.4%THD,
HE (3H), EE (TH) ©8<, #%F (0A), &F
(128) TEWERZERL, AP oMELZF—BL
FdEREM o7, Fi, BASHOEBESFEILLVE
BETICBI 2BEARTOMERN T OREZHEL T
By, HERIZL 8~6.0%6T, EEELKXFREVER
BTV,

TDEDBI E»D, EiEHURTORKIREN T-RY
Bicxd 3 ER FORSRI L IEZLEET, 20
WHBDTLBVEDEELLNE,

THEmRkoO#EIC O VWTIE, HEHOERSTH BT
Wiz h, B ANV ABECEEELTHVWSH
3BALBY, AEY, SPM Ao EBR T ORISR
zrEho7T I v AEEBXEE6 X ELTHEL T
308, TITREHRTOBEERIcBY 5 Ca/Al Dl
MWEEO. STEHAPOAELTWR CEicEHL T
C HhoA vy Y LERYES 4% & LT SPM oMK

AR Nol9

%2 WPEMTOHEE
s | BERTO
%ﬁﬁ(igz) Na i | femmE f;f
Cug/ad) | Cug/n)
7H 39,1 0, 64 2.1 5.4
- 10H 58.9 0.37 1.2 2.0
124 72,7 0. 55 1.8 2.5
38 56. 2 0,92 3,0 53
£3 HHMTOFSE
7o | BERTO )
%§ﬁ<i§¥) Na i | HEmE fi?
(ug/n) (pg/ni)
TH 39.1 0,31 9.1 23
10H 58.9 1. 61 15 25
12H 2.7 1. 82 24 33
3H 56. 2 0. 79 23 41
R4 KT OHSE
e
gzn | STM g om | T
(ug/od) . (%)
(ug/nd)
7H 39.1 5.6 14
108 58.9 9,2 16
124 72.7 10,5 14
3H 56. 2 8.0 14
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Seasonal Variation of Components in Suspended Particulate Matters

Hiroshi Sumida, Harumitsu Nishikawa

The sources of suspended particulate matter (SPM ) were estimated and seasonal variation of

components in SPM and size distributions of components were investigated. Particulate samples were

_collected in four seasons in Gifu City by Andersen low volume air sampler.

The following results were obtained.

1) SPM concentrations which ranged from 39, 1z g/nf to 72, 7 1 g/ nf showed to be high value in winter

and components in SPM showed tendency to be same as SPM.

2) TOC and SO:?" rates in SPM were 10~18%, 8. 3~14% respectively and were higher in comparison

with other components.

3) The size distributions of components in SPM showed bimodal pattern and that of TOC, SO.*~, NH."*
were higher at fine parts (below 2. 1 #m), but that of Na*, Ca** were higher at coarse parts (abave2, 1

“m).
at

fine parts in winter.

The size distributions of NOs~, Cl~ were higher at coarse parts in summer but they were higher

4) Contributions of soil, sea salt and secondary particulate for SPM were 2, 0~5, 4%, 23~419% and 14~

169 respectively.
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Study on Effect of Acid Rain for the Quality of Fresh Water ( 1)
The Long-Term Variation of pH and some Factors
related to pH of River Water in Gifu Prefecture

Kunio Kato

The analysis was carried out using the data at 112 stations of the river in Gifu Pref. since 1971, for the

purpose of investigating the long-term variation of pH and factors related to pH in river water.

In result, there are some stations easily affected by acid in acid rock and acid intolerant soil zone,

and pH in river water trends to down in these stations.

The continuous monitoring of pH in these stations will be needed.
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Research on the Free Fatty Acid and Odor Characterization
of Odor Emission Fagilities

Yasumitsu Takahara

Free fatty acids exhausted from the hog rasing industry (HRI), the cattle farm (CF), dead animal

processing (DAP), incineration plant (IP) and night soil treatment plant (STP) et al. have been

measured by Sr (OH). absorbent trapping-gas chromatography.

In result, n-butyric acid and n-valeric acid were comparatively high-concentration in HRI, CF and
DAP. Then, malodor of HRI and DAP were mainly due to n-butyric acid. But, that of some other
industries were rather due to ammonia, hydrogen sulfide et al. than free fatty acids.
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Propagation of Sound from Laud-
speaker in Aircraft

Fumio Okuhira

Attenuation of sound in air were measured by making use of the sound from laud-speaker in aircraft

which flew circles with radii 250m and 500m at 400m height.

In the attenuation of sound from aircraft

to observed point, close agreement between observed and calculated values was obtained. The length

of sound rays refracted by temperature and wind gradients was nearly equal to distance from a source

to receive point.

Therefore, the decrease due to refraction of sound rays was zero. In case of 0. 01 °C/m

temperature gradients, 0. 02m/s/m wind gradients and 400m-source above the ground, the observer at

up-wind direction longer than 4 km will be in the shadow region.
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O : iRk oHE - ARG

SRR ORI » 53R 2 F11 A & co e s
FAEBILERBOKEEET,ER2 L7872, SARE
DB IE, AT LB L TR T-N & LT64

*2 MEHOBLREKE

KR P D/Cx100
#H FHECO=12) | FHED(=13) | (%)
7K B (m) 11.3 12.3 -
SD (m) 1.0 1.2 -
kiE c) 16.0 17.0 -
pH 8.4 8.5 -
DO (mg/ 1) 10, 7 12.0 -
EC  (u8/em) 75 66 88
88 (ng/1) 12 8.4 70
COD (ng /D 10. 2 7.6 75
PCOD  (mg/D 3.6 2.5 69
DCOD  (mg/1) 6.6 5.1 77
T-N (ng /1) 2,74 1.75 64
PON  (mg/l) ©0.79 0. 49 62
DON (ng /1) 0. 96 0. 42 44
DIN (mg /D) 0.99 0. 84 85
T-P (mg/D 0. 136 0. 089 65
POP (mg /D 0. 074 0. 055 74
DOP (g /1) 0. 042 0. 017 40
POs-P  (mg/D) 0. 020 0. 017 85
Chl-a  (mg/1) 0. 110 0. 049 45
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0 . . . —
g1 ' ' $62
45 6 78 91011121 2 3

B2 AP BB O chl-a BEEAL

9%.,T-P & LTI L, i, BEOBFERI
BE% T 2 /KEIEE T4 % Chl-a i345%, COD (PCOD)
1275% (69%), SS 1ZT0% iR LA, BB IC B R
&h 3 DIN & PO4-P 30N $85% &b 3 b
L7eds, T-N & T-PRBESEDLAL -/, TOTL
13, WSERTIC 3R B & B OBEENE <, BiEF
BRI & % DIN BESE,P -7z EBERLTVWS &
EZibhi.

422 FENEIMRCBTZEEEOEL
FRAFNOKEHE - & BRI O Chl-a BEOEA
bR THB L, K2Rl MERiRE b
4 B E12F BN %2R Y Chl-a BEO Y -7 B R
SR L - BBER ORI ZR L 724, Jov -2
DORONEHD Chl-a iBE & F¥H Chl-a BEE,
FTHOEENEROFSHEAML 0K 1/2&L, WEF
W ONEYEERATRE S Nz,

4,23 WEHAOKENEE

FEAFNDKEWZIC & > TREH O/KE RS
WRD SN, TOREEEFANSROMKOLEY
BRI EEL, MBHOXBEOREE % OECD
HURU e RBEDOXSY L BB L, ThER S IR
U7z, SUSERTOMEPBIOREE L, T-P XU Chl-a OF
RSB OTHE & bBRE s N, AEBORE
B, T-P it TRBERE» SERBORFICHES

&3 HEMIchT ARBEOLWE

(ng /1)
PO HE| T-P (BEF4ME) | Chl-a (FEHE)
XTERT | 0. 136 0,110
-
e P 0, 049
., | % | 0.010~0.035 | 0. 0025~0. 008
ﬁ%ﬁ;;“é%% 0, 035~0, 100 | 0, 008~0, 025
- BWFsE | 20,100 20,025

iz Chl-a KBV TRBREOCOTETH . 8
13, MEFOKERS I & 2 BEEO—BoRD & B
ENBPERHOKEEERTLLENDH 5.

5 & & &

BB L IREHA~TRA T 3 FER) | OFig iz it
T 3B UISBARTE O YIRS R £ 5 L 7SR
FINECHIOKEBICBOTIROBENZED v,

1) PO T-NRU T-PBER, sEdRancit
NTABH KR UA% IS L, REEICE T 2S5
ORBEFEFROBD L 1. '

2) EHNOKERZILL - T, REHMONKE bKE
AT~ T, T-N RO T-P BENZh2h64%K
V6% i 5 L3tic, HHEBOEIEL LS Chl-a
BEL4H6%ICED L, MBHOKEREIRBS N1,
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3) MEFHIOKEHRERE 2o WVT, OECD ®RL K
BB CHET S &, Chl-aBETRUENLELNS b
ODLEE BV BRBORFICHHEI NI, T-P it
VTIHBRE» SERBORMcHWE S L, SHROBEH
BoORLHHEFES .

SEORBFHIc BT 3 EHE T, BRBAEFNE
Bk PHIERAE Ric 4 2 B RSB S HETRIC/ER L

FAERTH DS, SRIRFHORE, ST B HE

HARNIE R E 2 I LT 2 BEMNS B EEZ oN
3.

X it

D) AE B B B SR, EIEA, NEH
R, KREE : BBRAEFEIER, 15 31

WATHER Vol

ARILER, RS, EIEA, B #, iR
X, FRTEHE: RBRAEWERER, 16, 94
(1988)

KIAEXR FHEEHE, ZE 8B BEIEA . EBE
INEWFRAAER, 17, 43 (1989)

FHEFL - BBEAEHATER, 17, 47 (1989)
KRILER, FEHD, H 8 BEIEA, —ES
T RIRAERRAER 18, 38 (1990)
KIEER, FEEHD, RE 8B EIEA, Bk
. £EAFHRE, 15 13 (1990)

@) BAKEEBHEN SR  MAERERETE
EEGERREE KESHREWEAE- RA
- (1985)

Vollenweider, R.A. & J.Kerekes : OECD Co-

operative Programme on monitoring of Inland

(1987 Waters. Synthesis Report (1980)

Studies on Eutrophication of Pond Matsunoko (V1)
Change of Pond water Quality after Counterplans in Pollutant Discharging
Sites and Pond Drawdown

Akio Ohe, Hideya Murase, Yutaka Yasuda
Norito Watanabe, Yasuyuki Nomura, Nobuyuki Futaedani

Survey study was carried out to confirm the reduction of pollutants in Pond Matsunoko after counter-
plans in pollutant discharging sites and pond drawdown. T-N, T-P and Chlorophll a concentrations
65 % and 45 % of those obtained before
counterplans respectively, and water quality in the pond was drastically improved.

in the pond after the protections of pollution were 64 %,
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B hEEBHOKERL2ICET 2K
(E3H)
@EE@@%E%75Vﬁbyﬁuomf

OB OE B K IIE X

113 €L & I

& - thRERic B 2R - MRS OREHED
SRR & KBRS HORARER 2B L BN
<, FHRBENRIC L THAESEKL, FERBOR
FIEE ZOMED, BEHEY koW THE L, ART
BRERMOBM T S vy b v EINL L, BN S
7~ viBEZ OREBIc O WTHRET 5.

2 A B H &

2.1 RS R UHARM
FEMABORFKESB SN SO & L,
WYy s bviko0WTid, EEETE (8m) 256
BEUE BWr s> s b rviionTi, g5 v
vy Mz TERB»OERU. HEIEK2E4H
Do IEIHETEA LEIT- 4 BB, B7r7 v 72
hricowTE, ERILE4 Ad S 24 3 B TORK
KOV THBREEIT - 1.

2.2 REBERUAESE

Y7oy (EBE M BT 5 v VR
DWTHEEL .

G 7 5 v 7 b v ORIER CREEA & LKA
%Y, HEREIEESY Ficitor $b L, Y
75 vy b vk WTIEHRE ORI BARTBIECL 3
BimzTy, EREARAEC L - CEENERTE
Hit 7S v2 b vicoWTR7S5S Yo b viy
FEKEH R DEIRL, BERBRAKICL - THY
T3y b vofEEERR L BB, B vy
b OEFEIEISEEE LT

3 HRRUBE
3.1 haRiE

TER M T

FEBEMOEY 732 b v ORBEER 1 IRL
fo. BB, 7S5V YHOBMIIMNFCRL L

W75 vy b yicouTiEd, B o RS
FTOABMBEL, C05 LEEENRLEL, RVT
R, WA, 3R & v, IIEEEEDIETS -
fo. ERRTUE 6 BIcFERBITARED L, fEHE %
#2Z L7z Synechococcus sp. 35FEEFHBE L Ed -
7.

B s v vicowTid, BAEDY, REBY,
HREWERS 2V EBOSRIEED D EFDII
s ot SEHYTRESTHRRETH D, BB
iR U PR (A= Yy oo slE=
rviIvvafl) TH -7

3.2 Bk

FRBRMOMRES T 5 v 2 F vOSAEBY AELE
2RHF2, SIRLE.

WH7s s vitoWTRBETEEILET 2 &,
FETHRERICIBERE S LOREN, BEESENRS
N3 EMEL, ZF|ITIE Asterionella sp. FOHER
ALV, FTRTREFIC Melosira sp. F4,
K F|TIT Asterionella sp. FOMN SEERENE 5
LHABEECH -t Fi, BHEOSERNELASL,
Asterionella formosa,Melosira italica, Cyclotella
kutzingiana SOHBEMNE { £} Asterionella
formosa W EEROKYEBI B LMH -7, Thd
ERERY LFERORRTH » 1.

B s v s viiowTiR, ERTEE0E R E
¥4y vy a (Diaptomidae) A8, £FBF V'Y
3 Y3 (Bosmina sp ) BB EETH - 2 TRk 2 F
ETHESIR /Y I Vv aE F+ (Bosminopsis sp.)
BEEETHY, FFRPRoERELER Y IV T
(Bosmina sp.) BB ERETH - 7.

3.3 WEHrSsvobUDEE
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#1

I A TEEER

FEB#HOHE TS v b v

No.19

(g2
Chroococcus sp.
Oscillatoria sp.

B
Melosira italica
Cyclotella stelligera
Cyclotella kiitzingiana
Rhizosolenia longiseta
Fragilaria capucina
Fragilaria crotonensis
Asterionella formosa
Ceratonels arcus var. vaucheriae
Synedra ulna
Synedra ulna var. oxyrhynchus
Synedra acus
Synedra rumpens
Diatoma hiemale var. mesodon
Tabellaria fenestrata
Achnanthes minutissima
Achnanthes lanceolata
Achnanthes sp.
Eunotia arcus
Eunotia sp.
Neidium sp.
Frustulia rhomboides
Pinnularia sp.
Navicula cryptocephala
Navicula placentula
Navicula pupula
Navicula sp.
Stauroneis sp.
Gomphonema parvulum
Cymbella ventricosa
Cymbella tumida
Cymbella sp.
Nitzschia acicularis
Nitzschia sp.
Surirella linearis
Surirella robusta

RS
Chlamydomonas sp.
Eudorina elegans
Sphaerocystis schroeteri
Gloeocystis sp. .
Golenkinia radiata

Tetraedron sp.
Ankistrodesmus falcatus
Chlorella sp.
Schroederia setigera
Selenastrum sp.
Scenedesmus ecornis
Scenedesmus quadricauda
Scenedesmus longispina
Scenedesmus sp.

Penium sp.

Closterium sp.
Cosmarium sp.
Xanthidium sp.
Staurastrum gracile

3 |
Dinobryon divergens
Dinobryon sertularia
Mallomonas tonsurata
Mallomonas akrokomos ?
Mallomonas sp.

I RFUAVESE
Euglena sp.
Trachelomonas sp.

AT

Peridinium sp.

FREE
Amoeba sp.
Difflugia sp.
Euglypha tuberculata
Trinema lineare

WEED
Filinia sp.
Polyarthra sp.
Asplanchna sp.
Colurella sp.

HZE
(Nauplius)
Diaptomidae
Cyclopidae
Bosmina sp.
Bosminopsis sp.
Alona sp.

) WEEMW L & CHIEBYNC - T EERTTEE~ 2 FEORR
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#2 FERMEWMTS V2 b vOBLE
A WM& B Mo TR
A % W % 0
Asterionella formosa 65,0 || Asterionella formosa 85.7
4H Trachelomonas sp. 28,4 || Melosira italica 6.9
Melosira italica 2.3 |{ Trachelomonas sp. 19
Chlorophyceae 53.9 || Asterionella formosa 53.9
5H Asterionella formosa 138.2 || Melosira italica 28.9
Scenedesmus sp. 6.4 || Mallomonas sp. 5, 6
Melosira italica 46.7 || Melosira italica 41,2
6 A Synedra acus 14,7 || Asterionella formosa 40,9
Chlorophyceae 12.0 || Synedra acus 10.0
Penium sp. 48,1 || Melosira italica 66,4
TH Schroederia setigera 9.2 || Asterionella formosa 10,0
Peridinium sp. 8.0 || Dinobryon sertularia 5.2
Cyclotella kutzingiana 55.1 | Cyclotella kutzingiana 53,2
8 A Eudorina elegans 12.7 || Synedra sp. 22,3
Staurastrum gracile 8.3 || Melosira italica 13.8
Eudorina elegans 36.7 || Melosira italica 25,1
9H Peridinium sp. 15.4 || Rhizosolenia longiseta 21.5
Sphaerocystis schroeteri 10.5 || Peridinium sp. 13.0
Chlorophyceae ? 58.6 || Asterionella formosa 41.7
10H Mallomonas tonsurata ? 10.9 || Melosira italica 32,7
Chlamydomonas sp. ? 8.4 || Cyclotella kutzingiana 7.1
Asterionella formosa 65,2 || Asterionella formosa 77.9
111 Cyclotella kutzingiana 11.6 || Cyclotella kutzingiana 9.0
Melosira italica " 6.3 || Melosira italica 8.5
Asterionella formosa 97.4 || Asterionella formosa 92.5
12H Melosira italica 1.7 {| Melosira italica 3.4
Mallomonas sp. 0.3 || Cyclotella kiitzingiana 2.1
Asterionella formosa 90.9 || Asterionella formosa 82.5
1H Melosira italica 4.1 || Melosira italica 4,9
Cyclotella kutzingiana 2.0 || Eudorina elegans 3.3
Cyclotella kutzingiana 21.7 || Asterionella formosa 27.4
2R Asterionella formosa 20.0 || Synedra acus 24.0
Synedra acus 18.0 || Cyclotella kutzingiana 19.3
Trachelomonas sp. 41,2 || Cyclotella kutzingiana 59.5
3H Cyclotella kutzingiana 28.7 || Trachelomonas sp. 14,6
Asterionella formosa 6.2 || Asterionella formosa 9.8
x£3 FEREEMTS 2+ vOBEE BB B TS » 2 b
v OEERER IR,
P 1R 76 4 BE PR 24 B KB v 5 B I I B
A EER EEE
& # (%) & # 56 T, BROUL LT ERR
4H | Diaptomidae 66.7 | Diaptomidae 9.9 g uZERALSH T ChizEE
5H | Diaptomidae 53.4 | Bosmina sp.- 92.1 U< Asterionella formosa = &
6 H — — | Asplanchna sp. U1 zhyoT, EERBASHEES,
TH - — | Bosmina sp. 83.8  sEmcEA 1.2X10%, E/ml&tio
8H Diaptomidae 89.0 | Bosminopsis sp. 78.1 #2. Melosira italica, Cyclotella
9H Diaptomidae 55.6 | Bosminopsis sp. 51.0 kiitzingiana, Synedra spp A E
108 Diaptomidae 59.8 | Bosmina sp. 80.0 EWHEEERLSEAE T
11H | Diaptomidae 58,3 ‘| Asplanchna sp. 9.7 %102, 3.7x10%, 2.4X10%{H/ml
12H Bosmina sp. 78.4 | Polyarthra sp. 48,3 &5 0 Asterionella formosa i
1R Bosmina sp. 62.4 | Bosmina sp. 63.0 FEE TR - 7, GEBRES
2H Bosmina sp. 95.1 | Bosmina sp. 57.1 e 2125 H 0, Eudorina
3H Bosmina sp. 100. 0 _ — _ elegans, Sphaerocystis schroeteri,
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Me.it:Melosira italica A
Cy.kuiCyclotella kutzingiana
Rh.lo:Rhizosolenia longiseta
As.folAsterionella formosa
Sy.,ac:Synedra acus
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Me.it:Melosira italica
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Chla.:Chlamydomonas sp.
Eu.el:Eudorina elegans
Sp.sciSphaerocystis schroeteri
An.fa:Ankistrodesmus falcatus
St.griStaurastruz gracile

A

Chla.:Chlamydomonas sp.
Eu.el:Budorina elegans
Sp.sciSphaerocystis schroeteri
An.fatAnkistrodesuus falcatus
St.griStaurastrum gracile
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1fnl2 500 ........................................................................................... ,fN/a 500 ..............................................................................
400 ..................................................................................... 400 PR R D T TR EETTT
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A

Ma.to!Mallomonas tonsurata
Ma.ak:Mallomonas akrokomos
Mall.:Mallomonas sp.
Trac.:Trachelomonas sp.,
Peri.:Peridinium sp,

€3 &)

1 FERBOXELSEYT 7

Staurastrum gracile BR3EBc O AL LN, EHED
HEI I EBIE D Mallomonas tonsurata ? , TaHiERE
D Peridinium sp. FIiZdAOhf, Ff, HicK
T HBE < 13 2 EEUI B D Mallomonas sp.,
3 RV 4 VE¥ED Trachelomonas sp. FTdH » 1z,
TR 2 FELEEIIERE L RECERETH 2
Fic X ZHREBEBRERELSUL, EROXRE
TRELAEBR LN Asterionella formosa AT

Ma,to:Mallomonas tonsurata
Ma.ak:Mallomonas akrokomos
Mall.:Mallomonas sp.
Trac.:Trachelomonas sp.
Peri.:Peridinium sp.

F )
v+ v OREREAL

FAE 8. 2X10°, BEFEG/ME 9 B/ mlEERZEELTRS
e, GEEE, HO, SRS o L T B
REEHBL DR, FHICL R OH S LY

WERD O st T, BREHED Chlamydomonas
sp. ¥ Eudorina elegans, TMEMBM D Peridinium
sp. ERTETREEAERONGEL T,

4 BYTIVUMNUOEE
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FEREICBI 387 5 2 b v OEEER 2 IR
L.

B 5 v o b v ORISR RREE (A=
IV VY OEEHE=r v IV v al) THY, BESR
ZERELLBRBEROWENBNRE, BHET S
KEmdotz, vy yafEo Diaptomidae (&7
HiyvIvya) ZIaEED I Y v 28D Bosminopsis
sp. (YYIVYIEFE) BIEFOEFI L RE
LERFRBAT 4.4X10% 8. 3X10*@/10L &7 » 1z,
I Yy a¥id Bosminasp. (V93P ra) BEFR
Bod 3 600FRSERAERL TH LN,

By $E & Filinia sp., Polyarthra sp., Asplanchna
sp., Colulla sp. BRS N 7o BMEEH BHE & Hig

53

Bitok®E CvEEMEHEERE/ 2 TEHE L o)
M3, 4Rl BB, Y75 b VHETRT
FEREICARAE LB D Synechococcus sp. 2BV
TRIARL 7. '

W75 v o~ yTREFARBETE, 2FEVTR
b B % 8 O Melosira italica, Cyclotella kutzingiana,

MHe. it PcCy.ku EAs.fo NHall. saR ot
0 20 40 60 80 100%

TR |

R 2%
Le/Dis, o, 3 Vvafierv Yy aMmnlg
Mk RET ZHFONMR (BE - KE) -ty L e T was
v ({Etk#/e A3
L7z, Me.itiMelosira italica
Cy.ku:Cyclotella kutzingiana
As.foidsterionella formosa
N P N P Hall.:Mallomonas spp.
35 FARBOHEMTS VY B0
* Synechococcus sp LBV R HEE,
By s vy v (RE) oRBERS Y, X
EEX 4BERCZOERE D, 2EEZNTNOE H3 FEHRMOEESHEYT S v o b DR
E23i2 L REHY
Brili. HPoly. ElAsel. WPoly. PAspl. [AColu.
BR/Q Lo o s BSN/E L0p e e e .
Bl e 8-
& Bl eeeeerme e e " Bl vre e e
&
% %
T O OO PO PO PN Bl
B e 2 F T TP
v
C——T4T5 67 (8ToTi0[1112l1 23] [T—=]4T5[6T77(8T8 (0] 1ITi2]1]2 a3}
Fili.:Filinia sp. A Poly.:Polyarthra sp. A
Poly.:Polyarthra sp. 4spl.:dsplanchna sp.
Aspl.:Asplanchna sp. Colu,:Colulls sp.
o E 8 WEYYH
HNaupl Dxapt ECyclo NBosmi = [Bosmp W Naupl Pdiapt FECyclo NBosmi. [JBosmp
BNZG L0p e s i i LYo 11T OO
8 ......................................................................................
® " Bl ererrrnreeee LI
& &
# B B
Y N
2 §&\‘\\\!E§§‘§§§'!ﬂ@”éy .........................................
. .//'.///éi"ﬁ!&ﬁ -.
{ |41a|6|7|sbg|1o|11|1211Izlsl L [a(5T6J7]8[eTiw[iiz]1[2][3]
Naupl:Nauplius A NaupliNauplius A
Diapt:Diaptomidae Diapt:Diaptomidae
CycloiCyclopidae CycloiCyclopidae

8osmi:Boasmina sp.
Bosmp:Bosminopsis sp,

CPRSEEE)

BosmiiBosaina sp.
Bosmp:Bosminopsis sp.

CERR 2 ££5)

H2 FEBHOIESEMTS 2+ ORAEL
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.Naup]jo Di;;t Ez:sni Bos-p 8:%] ‘I‘@ﬂﬁlm
Rt %
PRk 24
— TRRE | THE |

RAC: S A Y
Naupl:Nauplius
Diapt:Diaptomidae
Bosmi:Bosmina sp.
Bosmp:Bosminopsis sp.

M4 FEABHOXELEWM TS 7 b v OLLE

Asterionella formosa & HEIED Mallomonas spp. ¥
DBEELBIETH - fo. - ORI ITTELE 2E TR
EEDL LT, BHTHEBEED Asterionella formosa
BEOE L, BEoABIBWTARET 5, FERBIZ
BH) 28TH - /-,

s o by Ry v 3 Yy a® Diaptomidae,
3 ¥ v 3 ® Bosmina sp., Bosminopsis sp. SEE
W75 w2 by ThHok, THEE, 2HEEZHET S
ETEAERE IS b8 h - 7o Diaptomidae & 2 FFEIC LR
DL, —F, TEREI B L5 - i Bosminopsis
sp. B2EETRROE LD, Bosminasp. BIAEE
bl ot AN LTHRBED v 3T« 3
Y v 2 ¥ @ Diaptomidae, Bosmina sp., Bosminopsis
sp. SHRTERERT 77 b ThHD, WMEEIIERE
IRERRAEMI TS o Te.

AR NolS

4 F & o

FEBSOBET > v o+ VIEEEELERE,

1) HEEcasE, BYT I v b v GHEENE
SEL, ROTIHFEE, ¥BEOETH . BT 7
vy b v 3REEE, SEEY, HEEMsHERL

2) BEETARE, YT o v REBTRE
FIIBREESELET B L bbb H, KB 3EEN
(Asterionella formosa %) BEEL:. TRTRESF
(Melosira italica %), % (Asterionella formosa
) L AHRENEEEThE -, £, BT vy
F v 2 EZFE (Diaptomidae), £%F (Bosmina sp.) & b
RSP BLETH - .

3) FBEESORENTSVI FviR, TS Vs
b v Tid Melosira italica, Cyclotella kutzingiana,
Asterionella formosa 73 COBBED L UEEEO
Mallomonas spp., 875 v 2 b v TRy v IV v a
@ Diaptomidae %, 3 ¥ ¥ 73D Bosmina sp. TH - 7z,

X ik

1) KIER, NS, ®H # EIEA, —ZER
17« IRBIRAENREER 18, 44 (1990).

2) FEH, ANLEXR, BT ERRAEIIR
BFEEER, 18, 49 (1990).

3) BAKEHS . LKEBRAE (1985,

4) @) BAKESEHEGRE  BIRREEREEet"
(1982)

Studies on Water Conservation of Oligotrophic to Mesotrophic Lakes (1I)
Seasonal Succeston of Plankton in Pond ljirako

Hideya Murase, Akio Ohe, Nobuyuki Futaedani

The seasonal succesions of plankton were surveyed in Pond Ijirako which is classified to be

oligotrophic to mesotrophic in FY 1990. The dominant species of the phytoplankton were Melosira

italica, Cyclotella kitzingiana, Asteriolla formosa and Mallomonas spp., while Asterionella formosa

and Melosira italica increased only in winter and summer respectively. Asterionella formosa at

surface layer appeared at high density of 12,000 cells,/ml in December 1990. The dominant species of

the zooplankton at the surface layer were Diaptomidae,

Rotatoria sppeared only in spring and autumn.

Bosmina sp. and Bosminopsis sp.,but



1991

55

RRINcBI 2ERBEHENEISTOVT

BN % 2z ¥ Z

1 & o & (=

ENNOARE G, —BENkiE, BKEEDKEER &
RIBOBEEMEORARICEEshE, Lol, 8
EBE, SEEROBEIDEL, b-EoHERMED
BART X > TXEEE 0 3, ZORERE, BRR E
EH, HERIABIESH, COAMEA&E, REROR
HfIhbEHENE I RSBV, I TE, ANIKE
RiEFEET s Lickd, RELLOTHRET 3.

2 B O&#E A &

2.1 AEAIIRVRERS

FEFNE L TE, BENSKEVICHKESRFEDE
BREFEOBELZFIC L, LrdiiBic sy sbEn
o iR AL OZEA LA RERE TRERS F THRET 5
EBRIE L7, $7, FEEMER, BREHFRETRICH
B AWEAES Lk,

2.2 REFARUHERRM
FEIEH & LTk, BRSDTWIDKREBHREL T

N #

BY, LrdbEERERARROKNBIRBOPEETSE
ZEMBAIRE 2 OFiR OB & Ui, 7, FEEIERI,
Tk 2 EE OERERERLE LI YA E L

2,3 HEEH

EHEER SRS CHBIOE W UV 254nm ORIEED
&L, Ei350mmAE R L.

0B, WkbhoOBRY OEELTIRT 2720, BEK
TEH LI 00 AN 5 AL D, ABLTHIEL ~.

£E L LT, BEHMREEINORNR R (HE)
THELTOAERIEEBRERD CODoF~-4% (U
V 254nm ORI & DHE) #fEHL .

3 B E R U EF R
REAABIC B 2 UV 254nm OWRE (UTF 5B
EEEE] &n5,) RUERIEBNERO COD ©
B AN 1 IR L .

3.1 KRBEEEHTE

2.2

2~ \
L g _‘:; :
1.64{
1.4
1.2

-
0.8
0.6~

Q. 4§ AT
12/16 18 20 22 24

B

FERFHARTR OKE OZAL



56

Zh otk hnil, A~BRARCERICEBSREE
PEL BAEARNCH - fo, BERICE, 12H24E8 (),
1H3H®, 6BEEB/MEERLTH,

S5, EHEIEEEENS0, 092 TE % & 5 IERED
B, 12H23H~2B8HRUF1A2H~TBE, (RAX
ZQEBICHBILTHBY, i 1A 6HIE, 0.060TH
EThH-t.

oA, BERIERO COD ThRIBETH - 7.

Haic, EMERIEELE BEER © COD OHBIMK
#ug, 0.65THD, LWHEEEERL TV,

3.2 HEESOEREHEE

1ATADP SR LA EOLESTEHKBICAD, 6H
DOEBHE TRBOLENE N7 &ELLNS. h
W ERSEEER, TE~2 B TEROERED
LEOLNAEENED ONDL DD, THIIEKIEICIK
DL, 6EIRIBB/NEE T, CThoDlehd, EE
REBAHOEEDOR D - HIBAOEREEEEL, 3
~ 6 B DOIFHE). 069RE L HEF S h B,

—F, EXEHOEELE LTI TV EEbN3H
X, FEOEBKRERE, SEoL, 5, AER (#Hi
O AR OEEFIMAECEE S —HE - T3 L Eb
n3,) ZRVWhkHEEIONDS, T 5DHIEE, <D
AR TLIZEES , ColoFREh s, EXRED
o EEEEEEIL, 0. 1182505,

3.3 FAWEREARISORE
ERERANISGERET A ILE -T, BRGED
HpE LT 3 REoHFFEKERRL , EREREEE R
FBLIETA0.015~0.029TH»7. T dDFEH
5, BARBROGEHEEEIZE, 0023825035,
Dl s, SERSBROERIISE

A HFEER  Nol9

=P =Y 0.023
[FEIE (0. 028,70, 118) X 100=19, 5%
FEEREN 0. 118—0. 069 =0, 049
HERY (0. 049,70, 118) X100=41. 5%
Fofios  0,069—0,023=0. 046
eIy (0. 046,70, 118) X 100=39. 0%

&~ T, EHERANIAE, BRBMN19,5%, E
EREFMAL 5%, ZothorF (EER B HESR
%) 2939, 0% EEa i, Thid, FHoBRE/LRE
FPREFRORRELZRE T, 1 HKOHIAKOR
EELORE LD TH 5D, ERMLHRESHTL
55D BERLVINVTD -,

4 % & &b

ERIcBY 5, FEREMAERD | RBOFREERE
BoOREER» S, ROMRAZEF /2. .

D) FEHREhic B wT, EERERAFOEEOQ
o B e DERTEETEEIT, 0. 069 L HES N5,

2) EEEEEIAucv3, BREEERR, 0.118&
ZEAoNA,

3) BAHROBHEEIEER, 0.020LFA 505,

4) ERERAEIISE, BRARNI0 5%, EXR
BRIP4 5%, T OMORM (BER, B HWERF)
739, 0% L RE s hoe.

X ik

1) 2EAEHRH#HS GUETERR) « KA
HETEER (W WIEBEORIEIC L 5 COD OHEE)”
8~10 (1979)

Relative Percentage of Organic Substances Loaded in Nagara River
Yasuyuki Nomura, Norito Watanabe, Yutaka Yasuda

Estimation of relative percentage of organic substances loaded in Nagara River was carried out by
measuring UV absorbance of river water at 254nm from mid December in 1990 to mid January in 1991,

Organic substances derived from natural and human sources were estimated from UV values
measured during vacation, since organic substances responsible for industrial activities were drastically
decreased during above vacation in Japan. Organic substances derived from industrial activities were
calculated by subtracting above UV values from those obtained from before and after vacation. Average
UV value of uncontaminated well waters was regarded as that of natural sources.

Relative percentage of organic substances loaded in Nagara River was estimated to be 19, 5% for

natural source, 41.5% for industrial source and 39. 09 for human source.
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Determination of Chlordanes in Soil by Water Entrainment
Distillation and Capillary Gas Chromatography

Yutaka Yasuda, Norito Watanabe, Nobuyuki Futaedani

A procedure based on water entrainment distillation — capillary column gas chromatography,

equipped with electron capture detector (ECD), is described for the determination of chlordanes and

their metabolites in soil.

Trans-chlordane, trans-nonachlor, cis-chlordane and cis-nonachlor are trapped in hexane directly

from sample by water entrainment distillation, and subjected to analysis after SEP*PAK silica clean-

up. Recoveries of chlordanes and their metdbolites for 2 hr distillation ranged from 93% to 100%.
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